Abstract. The paper presents a comparative analysis of the present day caddisfly communities structure with that of their previous structure, recorded about 45 years ago in several ecosystems of plain springs in the Romanian Plain, such as Valea Izvorului (Corbi Ciungi), in Motaş et al. (1962). Several structural parameters such as species richness, species diversity (H'), frequency of occurrence and sex ratio of some populations of adult Trichoptera were considered. 41 taxa belonging to nine families of Trichoptera were presently identified in comparison with only 14 taxa (adults and larvae) recorded in Motaş (op. cit.). Out of the 41 taxa, two are recorded for the first time in the Romanian fauna (Hydropsyche contubernalis ssp. iranica and Limnephilus tauricus). Seven out of the 14 taxa recorded by Motaş (op. cit.) disappeared completely from the studied spring ecosystems (Lype reducta, Halesus digitatus, Lithax obscurus, Notidobia ciliaris, Triaenodes bicolor, Adicella syriaca and A. filicornis). The disappearance of the seven species from the studied ecosystems and the occurrence of many species unrecorded by the previous studies which are not characteristic to mountain waters are a clear indication of the deterioration of the quality of those ecosystems, which led to a new structure of Trichoptera communities.
The elaboration of current research protocol (2005) (2006) (2007) started as a necessity, due the existence of some old studies (Botoşăneanu & Negrea, 1961; Motaş, Botoşăneanu & Negrea, 1962) , several modifications and recent farming intensification in the hydrographic area of Izvoru spring (Corbii Ciungi), in Romanian Plain.
Some questions/hypotheses were tested in the paper: the current state of caddisfly communities -the taxonomic list of species; which taxa from the caddisfly communities were maintained and which disappeared due to changes occurring in the basin of the two rivers from Corbii Ciungi springs complex; what is the relationship between structural parameters of caddisfly communities (population size, specific diversity) and the phenomenon of disappearance of trees and vegetation (existing half a century ago); if agricultural land use (farming practices, the use or non-use of fertilizers and excessive grazing) had an impact on specific diversity of caddisfly communities.
Analysis of the current structure of caddisfly communities (Insecta) in characteristic aquatic ecosystems from Corbii Ciungi (spring and groundwaters of the Romanian Plain) was made by comparison to the reference state of these communities recorded 45 years ago (Motaş, Botoşăneanu & Negrea, 1962) .
Structural parameters were analyzed (richness of caddisflies, specific diversity indices and the frequency of dominant populations in samples). Fourty-one taxa were identified (40 imagoes and one larval stage of Beraea pullata belonging to 10 families, compared to only 14 taxa (plus imago larval stages) found in 1962. Two taxa were recorded for the first time in Romania: Hydropsyche contubernalis ssp. iranica, and Limnephilus tauricus, and seven species have disappeared completely from streams and springs from Corbii Ciungi: Lype reducta, Halesus digitatus, Lithax obscurus, Notidobia ciliaris, Triaenodes bicolor, Adicella syriaca and A. filicornis. About one third of the length of the stream was completely covered with light traps, supplied with electricity by an electric generator 2.2 kW. The light sources were white and black mercury vapor lamps with a power of 250W each (we used black light traps only for four samples, in stations IP3 -2 samples and IP4 -2 samples) (Tab. 2). In most cases, the traps were operated from 20:30 until 6 A.M. In three out of four cases we tested the collection on a shorter period of time (2-4 h), from 20:30 to 24:00. The results were similar to functioning the whole night, which implies that the adult flight operation was carried out mainly in the first half of the night.
In station IP2 (44°31'15"N, 25°30'57"E 123 m a.s.l.) we placed four consecutive traps along the stream, 40-50 m apart from each other (Fig. 1) . In stations IP3 (44°31'24"N, 25°30'53"E 125 m a.s.l.) and IP4 (44°31'25"N, 25°30'53"E, 126 m a.s.l.) ( Fig. 1) , only two traps were placed.
Station IP1 (44°31'02.6"N, 25°31'09.0"E) is near the confluence with Neajlov River and we took only benthic samples to identify larval stages (Fig. 1) . This station was used as a negative control, because the trichoptera communities living in Neajlov River differ considerably from the ones from the limnochrene springs, the site being also influenced negatively by the intensive grazing from the domestic animals. Between 24 to 27 of May 2005, 16 samples were collected from transects covering the middle portion of the stream (IP2) (Tab. 1).
Between 26 to 28 of July 2005, all samples were prelevated from the station IP2 (12 samples) (Tab. 1). In parallel to adult capture we also sampled quantitative benthic animals (300 cm 2 ) in four stations: IP1, IP2, IP3 and IP4 (Fig. 1) . Samples (imago) were collected in containers attached to the traps, containing 80% ethyl alcohol with 1-2 ml of added glycerol. The benthic samples were fixed in a 4% formalin solution. Both samples (imago and larva) were sorted in the laboratory using a stereomicroscope and kept in 80% ethanol.
Both caddisfly adults and larvae were identified to species level and deposited in a private collection in Sinaia Zoological Station. In this paper we haven't analyzed the larvae composition, the purpose of this paper being the analysis of specific diversity change. The genitals of two caddisfly species: Limnephilus tauricus and Hydropsyche contubernalis ssp. iranica were treated with a 10% KOH solution, photographed and then drawn (Figs. 2 and 3 ).
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Specific components of caddisfly communities.
Changes of the aquatic vegetation or in the hydrophilic structure in the vicinity of the stream can cause structural changes in the caddishfly communities. In Cacaleţi stream meadow, from the spring source to the confluence with Neajlov River, trees and shrubs (characteristic elements of these meadows) have been cut down in recent decades, as highlighted by Negrea & Negrea (1998 -1999 . Another anthropogenic cause is the intensive grazing practiced in the last third of the stream section. In this area there are pastures of Izvoru village -Giurgiu County (the other two thirds of the spring complex is in Dâmboviţa County -Corbii Mari village). In the last decade, in the basins of Lisandru Vlăduţ and Cacaleţi rivers (Fig. 1) , a traditional agriculture was practiced with a diminished application of fertilizers, compared to `70-`80 decades. Botoşăneanu & Negrea, (1961) reported a complete list of species: imago and larvae (Tab. 3, left column). We found almost three times as many Trichoptera taxa in this springs and streams complex (Tab. 3, right column), mainly due to the particularly effective method we used compared to the direct method of capturing larvae or to capturing adults with petromax light used by Botoşăneanu. The species Helicopsyche bacescui and Beraea pullata were both found by us, for the first we captured only 1 male, and the second was identified only as larvae (Tab. 1, 2 and 3). Adults of both species named above have low sensitivity to light and we identified a great number of larvae in benthos in tens, sometimes hundreds of specimens / square meter, but in light-traps these species were almost totally absent (only 1♂ Helicopsyche bacescui, 07.07.2006 was captured by us, in station IP3). Other species such as Lithax obscurus, Halesus digitatus, Notodobia ciliaris, Triaenodes bicolor, Adicela filicornis and A. syriaca were not captured by us, either as larvae or as adults and are considered as extinct in these habitats.
Of the 41 taxa identified by us (Tab. 3, right column), 33 had not been captured in 1961 (Tab. 1, 2 and 3). Only 7 taxa were present in the two analyzed periods: Oxyethira falcata, Plectrocnemia conspersa, Hydropsyche bulgaromanorum (Botoşăneanu identified it as H. ornatula; Malicky, 1977) , Limnephilus flavospinosus, Beraea pullata, Ernodes articularis and Helicopsyche bacescui in other words, only these species survived the decreasing of the stenothermic habitat in this area (Fig. 4, Tab. 3).
The two taxa identified for the first time in Romania: Limnephilus tauricus (rithrobiont species), respectively Hydropsyche contubernalis. ssp. iranica (potamobiont species) (Figs. 2 & 3) confers "uniqueness" to this complex of springs (Botoşăneanu & Negrea, 1961 and Negrea & Negrea, 1998 -1999 .
We captured one male specimen (24.05.2007) of Hydropsyche contubernalis ssp. iranica (Fig. 3 below) in station IP4. The species described by Malicky (2008) is prevalent in the Middle East, the Caspian basin; (in Europe was found in the steppe zone of Ukraine (Szczęsny & Godunko, 2008) . In Romania few specimens were identified from Nucet (Fisheries Research Station) in July (23-24 and 28-29) -two males and one male in August 2008 (18-19) (Ciubuc, 2010) . The presence of new taxa for the Romanian fauna, do not show an improvement in this complex characteristics of the habitats, but rather an insufficient investigation, in the 60's. On the other hand, the large number of potamobiont -eurithermic species, captured by us, but not found in the early studies, is an indication of the changing character of the stenotherm water of the spring complex. In the marginal areas (areas invaded by macrophytes) where water stagnated longer, we caught potambobiont -euritherms species such as: Leptocerus tineiformis, Oecetis ochracea, O. furva, and species belonging to the genus Hydroptila etc.
Only one female of Limnephilus tauricus was caught in station IP2 (28 July 2005), in the reo -helochrens springs on the river's left bank, about 300-400 m downstream from the complex streams (IP3 and IP4). The species was reported from Bulgaria (all with very small populations) and the territories in northwestern Romania, Hungary, Austria, Switzerland, Germany, Jutland and southern Scandinavia -Sweden (Maliky, 2015) and it has also been reported from Asia Minor (Kumanski, 1988) . Micropterna testacea (Fam. Limnephilidae) is a rithrobiont species, living in caves and stenothermic streams, in Southern and Western Banat (Ciubuc, 2009 ). We found one female in station IP4 (a) (Ciubuc, 2012) , in 26 of May 2005.The species was also identified sporadically in Bulgaria (Kumanski, 1988) , Romania and Poland being at the most Eastern limit of its distribution area.
Oecetis notata, an optional eurytopic, limnobiont species, was identified infrequently in Romania (Ciubuc, 2012) , but in the Corbii Ciungi spring complex it is present in a sufficient number so we can say that the population is more stable than for the previous two species of the Limnephilidae family. We have identified 8 males and 2 females, all captured in July. It seems that the population is stationary in the middle section of the river, near station IP2. In addition to the helochrene springs, the upper section of the river terrace and the springs are limnocrene especially in station IP2 (a) and (e), both on the left and on the right side of the stream (Fig. 1) . In Europe the species was identified almost everywhere (Maliky, 2015 , Kumaski, 1988 , Szczęsny & Godunko, 2008 . 
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Family Hydroptilidae
Agraylea sexmaculata Curtis 1834
Hydroptila angustata Mosely 1939
Hydroptila lotensis Mosely 1930
Hydroptila simulans Mosely 1920
Hydroptila sparsa Curtis 1834
Oxyethira falcata Morton 1893 Oxyethira falcata Morton 1893
Orthotrichia costalis Curtis 1834
Orthotrichia tragetti Mosely 1930
Family Psychomyiidae
Psycomyia pusilla (Fabricius 1781)
Lype reducta (Hagen 1868)
Family Ecnmomidae
Ecnomus tenellus (Rambur 1842)
Family Polycentropodidae
Neureclipsis bimaculata (Linnaeus 1758)
Plectrocnemia conspersa (Curtis 1834) Plectrocnemia conspersa (Curtis 1834)
Cyrnus crenaticornis Kolenati 1859
Family Hydropsychidae
Hydropsyche fulvipes (Curtis, 1834)
Hydropsyche contubernalis McLachlan, 1865
Hydropsyche contubernalis McLachlan iranica Malicky 1977
Hydropsyche modesta Navas 1925
Hydropsyche ornatula Mc Lachlan 1878 Hydropsyche bulgaromanorum Malicky 1977
Hydropsyche bulbifera McLachlan 1878
Hydropsyche angustipennis (Curtis 1834)
Family Phryganeidae
Pgryganea grandis Linnaeus 1758
Family Limnephilidae
Limnephilus flovospinosus (Stein 1874) Limnephilus flovospinosus (Stein 1874)
Limnephilus decipiens (Kolenati 1848)
Limnephilus lunatus Curtis 1834
Limnephilus griseus (Linnaeus 1758)
Limnephilus affinis Curtis 1834
Limnephilus hirsutus (Pictet 1834)
Limnephilus tauricus Schmid 1964
Glyphotaelius pellucidus (Retzius 1783)
Micropterna testacea (Gmelin 1789)
Halesus digitatus (Schrank 1781) Although the number of specimens of Hydroptila angustata is low (only 8 females and 8 males in IP2, tab. 1 and 2) it can be said that there are still stable populations in this complex, especially in the middle of the stream, where there are limnochrene springs, stagnant water and wetlands on the right bank of the river. The species was reported from the Danube Delta and Nucet -Fish Research Station (Ciubuc 2004 (Ciubuc , 2010 .
The large number of captured specimens belonging to genus Hydropsyche: H. bulbifera, H. modesta, H. angustipennis, H. bulgaromanorum, as well as Hydroptila lotensis (sometimes hundreds and even thousands of specimens) indicates an increase of the potamobiont -habitats in the area, which is favourable for these populations, compared with the reference state in the decades 6-7 of the last century. Other caddisflies identified are euribiont species and are present both in rithron and in pothamon on the stream course and in their subdivisions (epi, meta and hipo rhithron and that epi, meta and hipo pothamon) at different altitudes from sea level to low mountain areas.
Analyzing the specific composition, we can conclude that there are three predominant families in terms of species abundance: Hydroptilidae and Leptoceridae families with 8 species each and Limnephilidae with 9, which indicates that the dominant habitats of the aquatic complex are pothamo-limnobiont. The low number of rithrobiont species from Polycentropodidae (3), Psychomyiidae (1) and Beraidae (2) families showed a low percentage of habitats from the latter category, compared with pothamo-limnobiont habitats. The list of species caught by Botoşăneanu indicates a 
Family Leptoceridae
Ceraclea dissimilis (Stephens 1836)
Leptocerus tineiformis Curtis 1834
Ylodes simulans (Tjeder 1929) Triaenodes bicolor (Curtis 1834)
Adicela filicornis (Pictet 1834)
Adicela syriaca Ulmer 1907
Oecetis ochracea (Curtis 1825)
Oecetis furva (Rambur 1842)
Oecetis notata (Rambur 1842)
Setodes punctatus (Fabricius 1793)
Mystacides longicornis(Linnaeus 1758) balance between the two habitat categories for that period of time, each family being represented by one or three species, at themost (Tab. 3).
The frequency of specimens in the samples and sex ratio
It is a structural parameter that provides information on: the emergence duration of imago, the emergence period (summer or fall), as well as important information on the main types of microhabitats. The potamobiont species of the genus Hydropsyche were present in 18 samples (2005) with a very high frequency. Hydropsyche modesta has the highest frequency (96.4%) followed immediately by H. bulbifera, and H. bulgaromanorum, present in 75% of samples and H. angustipennis, with a frequency of 71.42% (Tab. 4). All four species have larvae that inhabit the hard bottom areas of the rivers and streams, being potamobiont species in the three subdivisions (epi-meta and hipopotamobiont). The benthic substrate is made of gravel with highly compact particles of 1-2 cm, which gives the substrate a continuous stability, suitable for all larval stages of these species. Most of the benthic stream area has predominantly this type of substrate.
In most samples, sex -ratio is in favor of females. In some cases, such as Hydropsyche modesta, where the sex -ratio is overwhelmingly in favor of females. In 27 samples out of 28, females are present, while males are present in only 7 samples. Out of the 135 specimens, only 11 are males, the remaining 124 being females. A similar situation is recorded in other species of the genus Hydropsyche, except H. fulvipes represented in the sample IP2 b by two females. Some species have a high frequency in May samples, then in July 2005 the frequency decreased drastically, sometimes even to disappearance from samples, like Hydroptila lotensis. This species has a very large population (4417 specimens were caught) and was registered for the first time in these ecosystems. Specimens were present in almost all samples and in all stations, but only in May, the number of imagoes plummeting in July, reaching 4 specimens / sample. The explanation could be only one: we caught the maximum adult emergence period in late May. In the spring (stations IP 3 and IP4) the annual average water temperature is below 20 °C, which classify these habitats as rithron and some of the existing fauna to be rithrobiont species. In marginal areas of the lower third of the river and wetlands (station IP2) the average annual temperature exceeds 20 0 C, which justifies the inclusion of these habitats in the potamon category.
Species diversity and species richness. Shannon-Wiener indices (H') calculated for 28 samples, collected in two stages, May and July 2005, and 9 sections (5 of IP2, 2 of IP3 and 2 of IP4) have very high registered values that have never been reported in any other study on caddis flies from Romania (Fig. 5) . A total of 9 samples had values between 2.5 and 3.25, which means an outstanding specific diversity for this type of ecosystem, in such a small area (about 1.2 sqkm). We also recorded elevated species richness values (Fig. 5 ). In samples with elevated H' the species richness is also high, with values of 14-15 (Fig.  5 ). Between species richness and H' index there is not a linear relationship, because the H' index takes into account not only the number of species but also the percentage of each species in samples. Thus for the sample IP2 (a) from 25.05.2005, although it has almost maximum species richness (14 species), the H' index has very low values (0. 344) due to the high number of recorded specimens for only one species: Hydroptila lotensis, which was represented by 123 males and 2145 females. In other situations, samples with low levels of species richness have an elevated H' index. For example, the IP2 (d) sample, from 26.07.2005, has only 5 species, but the H' index is high (2.25) due to similar numerical values for each species. High diversity indices are recorded especially in July, in comparison to May, for the same reasons. Out of 16 samples recorded in May just 5 have very high H' index (2.02 -2.74) and in July out of 16 samples, 10 have H' values over 2.5. This demonstrates that most caddisfly populations from this creek and its springs record maximum flight activity and emergence in mid-summer. Genus Hydropsyche has a long period of emergence which begins in May and continues until October. Given the larger number of species of this genus (6 sp.), their presence in samples increased constantly throughout the entire study period and the large number of samples and specimens makes us believe that their contribution to the H' values are significant. The same cannot be said about the Limnephilus genre which, although has a large number of species (7) present in samples especially in May, in July the number decreases and the contribution to the H' values manifest only in May. Although some of the Limnephilus species are euribionts (Limnephilus lunatus, L. decipiens), the physico-chemical parameters variations: amplitude, low temperature and nutrients, of the river's waters and springs, make their presence in samples only sporadic, like Limnephilus hirsutus and L. griseus in July. In the same category we also include Ernodes articularis and Micropterna testacea, but the low number of specimens in samples makes us reserved in characterizing their contribution to the H 'index.
Conclusions
The high number of caddisfly taxa recorded by us (2.9 times more) compared to the number reported in previous researches, is not so much a result of water quality improvement in the stream sources, but rather a result of using a more efficient sampling. The existence of a high specific diversity of trichoptera (not registered anywhere else in Romania), gives these aquatic ecosystems special status and justifies their inclusion in the network of protected areas, despite the small dimension of the basin and short length of the two streams of Corbii Ciungi (the length of Cacaleţi stream, area researched by us, is approximately 1.1 km). We emphasize the presence of a large number of rithrobiont and potamobiont species, which indicates the presence of numerous types of microhabitats all grouped in this small area, not seen in other similar ecosystems from the Romanian Plain. Some species identified by studies made in the 6 and 7 decades of the last century, like Adicela filicornis, Notidobia ciliaris, Halesus digitatus, Lithax obscurus, were not captured by us, either as larvae or as adults, which indicates a profoundly negative change in the quality of these ecosystems, determined in particular by the disappearance of the nearby forrest. Ernodes articularis and Beraea pullata, both crenobiont species, persisted so far in the habitats near the IP3 and IP4 stations in spite of the small areal size.
The two new species recorded for the Romanian fauna, Hydropsyche contubernalis ssp. iranica and Limnephilus tauricus, and the new ones for these ecosystems (unregistered in middle of the last century), shows that the present community structure is almost totally different compared to the previous studies. This idea is confirmed by the small number of species (7 species only) recaptured by us after almost 50 years (Tab. 3 and 4): Oxyethira falcata, Beraea pullata, Plectrocnemia conspersa, Helicopsyche bacescui, Hydropsyche bulgaromanorum, Limnephilus flavospinosus and Ernodes articularis. Also, we identified species characteristic to slow flowing water ecosystems (plain terrace springs, wetlands, meadows, ponds, the
